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Bropan MexzyHapoanas KoHhepeRLHa AJCOLIE /15D /208
Oprann3aiun OobesHHenHbIx Hatux Ussit

N0 NPHMEHEHHI aTOMHOH JHEPTHH ONIGILAL: RUGS [AN
B MHPHBIX LLENAX

He nognemut oraawendio A0 0GHHANLHOMO COUOIICHHA 1 Honepenimu

CAMMA-MSIVUEIME BHYTPY M BHE TIPOTSi #THAHX
1C TQUHMKOB

H.l'.T'yces, E.E.KoBanes, B,}. lloros

Bre neHnue

Ana pemeHn;i pAga NPaKTUUECKW BAXHHX 3amady HEOJX0XWMO 3HATH
MOWHOCTh LO34, CO3JaBaeMyr raMMa-ud3nyuyeHuerM BEYTDU ¥ BHE NDPOTH-
KeHHHX WCTOUHUKOB . Takue BONpPOCH, KaK ONEHKA pAXMOAKTUBHOCTU DYIX
no Tax Haswpaemomy "rauma-Merony", ompereneHue yIenbHOH aKTUBHO-
CTH BOJIH HETIOCDPEICTBEHHO B BOLOEMAX, 3arps3HEHHUX DPAIVNOAKTHBHHMU
BelleCTBau} M3BECTHOLG M30TOMNHOTO COCTaba, pacyer MOWHOCTW LOSH
BONK3W NPOTHeHHN X VCTOYHNKOB, HEOOXO UMW} B NPAKTUKE [IPOEKTUDPO-
BaHuWA 3aWUTH, ¥ ILPYyrue BONPOC. HENOCPEeILCTBEHHO CBA3AHH C 3JTO
npodnewmos, B HacTodAmed padoTe BHBOIUTCS 383UCHMOCTH MeX Xy YyAe/b-
HOll AKTKBHOCTHY Y MOWHOCTHK LO3W TaMMa-u3nyuyeHud BHYTDWU OECKOHEYHO-

7
[

s HPOTH}‘ieHHOﬁ CPejE C YYeTOM CaMOllOTNOMEeHW: W MHOTOKDATHOTO paccedi-
L .
4 HUF W IARTCH aclekKTh NPUMeHeHWA 3TOHW 3aKOHOMEDHOCTH K DPilly NPaKT#-

yecKux 3afad. PaccMaTpuBaeTCs Tak¥e 3ajaya O BHXOIE raMMa-usnyse-
HUS U3 UMIMHIDUUE CKOr0 MCTOUHMKA B palWalbHOM i TODUOBOM Hanpable-
uugx, llpuBogarcs TaGiAuMuHNe pe3y/nbTaTH DPacueTOB Ha OHCTPOJEHCTBYD-
med 9NeKTPOHHO~-BHYNCIUTENbHON MamuHe ¥ DPe3y IBTATH OKCIEeDUMEHTOB
10 BHXOJIy TaMMa-yi3AyUeHud ¥3 OONpUUX HUIUHIEDUYECKHX UC TOUHUIKOB,

Iaplye PacXOXIeHUS C PacueTHHMM NAHHHMYU LNA MOUHOCTH LO3H B Npele-
nax 10 - 20%.

T, TaMMa-uRyueHye BHYTPY CECKOHEUHO-TIPOTAXEHHHX
UCTOYHUKOB

I. Cocrosuue upoGneus

BecKoHe YHO-TIPOTAXCHHEMY NMPUHATC HA3HBATH TaKie OUbEuHWe HCTOu-
25 YEAR RE-REVIEW|
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HUKW, DasMEDH KOTOPHX MpEBOCXOLAT 5 - 6 CBOCOLHNX MpOCEros
(pe makcanuosHu X ImuH) .
Bnepsse cooTHowe Hue MEXLY YXNeNbHOU aKTUBHOCTBD U MOWHOCTHD

AO3H rauMa-U3NMyueHus Mozxyyewo, no-suzuMomy, Kunrow /I B 19I2r,
Ina suyrpennux odnacrel CPeIH 3T0 COOTHOUEeHVE MMEET BUL:

467K 9 K
p: J|/uxo :Z‘J}"M ,P/%QL ’ /i/

rae P~ womnocts nosw » D/uac;

V u M - yzenswas akTusmocT B MKODY/T 7
rauMa-SKBUBAIEHT B  MI-OKB_DAajMf GOOTBETCTBEHHO ;
T

/1,1 = MaccoRa# KosppuUNeHT ocnadneHus p cuz/r;

KJ‘ = TaMMa-lnocToARHas IaHHOTO u3orona 063 HavyalbHOH

dbunbTpanuu /2/;
K' - rawsa-nocrosunas pamus mocie Hauamsion U nb Tpa LMK %
0,5 ux Pt o

®opuyra /1/ yunTsBaeT MWL caMONOrTOmEHME raMua-nyyei,

o HE YUMIHBAET MX WHOTOKDATHOTO DAaCcCesHUs B MCTOVHUKE, lpunenn-
16NbHO K ONpeqie IeHND PaIuoOaKTUEHOCTY PYL B €CTECTBEHHOM Ba&ieramy
C DPUONMKCHHHM YUETOM MHOTOKDATHOTO DaGCesHMd BTOT MEeTD] paspa-
oran I'.B: Topmxor ( 3, 4 ), NpUYeH, C TOrO BPEMEHW OH cTan
Ha3wBaThCa"raMMa-MeToqoM™,

B JambHefimeu,na mpuMepe ¢ pacTBOPOU Cgo B BOIE,
I'.B.Topuxos /5 fpUleN K BHBOLY O TOM, YTO MHTEHCHEHOCTb BHYTDH
CPeXH C yueToM MHOrOKpaTHOr0 PacCeAHNA ramMa-nyuel B 2 pasa mpe-
BOCXOIUT MHTEHCHBHOCTh MEPBUYHOTO M3NyYeHUs . TOTIa BMECTO (1)
IOAXHO OHTB:

ST Kol 8T KM
p: ———/ui: " P/ “Lac , /2/

7/
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KonuuecTBEHNO K TEM & pe3yapraraM Lis Cgo B BOie NMpuso-

mt 4 merox Paycra-lioucona (6), opn MCHONb30BAHUM KOTOPOI'O DAaCyeT
TIPOUBBORATC: O POPMY He s

H' ,\ ¥ L
P hw Q== 3l
L=y '_L((
rue L - 4ueno paccenuuii,

llpy paspadoTke BKCHPECCC-METONA ONPEENeHUA YIenbHOV AKTUBHO-
CTW BOJAH B €CTEeCTBEHHHX BOJOeMaX OIMH U3 aBTOPOB 3TOTO JoKnaja
(7) zns pacueTa MOWHCUTM JO3W BHYTPW BOZOEMa C YYETOM MHOTOKPATHO-
TO paccesHds MCHOAL30BaN 71030BHe daxropu Haxomnewus B(hv’ uz, Z)
pPacCuTaHHHE .crisToliHoM @ BunxubcoM(8) Ha OCHOBAHMM METOIA Momea-
ToB Cnercepa u $ano (9). B sroM cayuae MOWHOCTH XO3H BHYTDU CpefH
C yuyeToM CaMOlOTNOWLEHUH ¥ MHOTOKDATHOTO DPACCEeAHUA MOXET OHThL NOAY-
4yeHa B pe3yNbTaTe UMCAECHHOLO UHTCTPUPOBAHUA BHDaAXERUAS

p- 4TKsY S e Blhyur,)duc) ()
0

u

3ajaya 3HAUUTEAbHO YNpomaeTcA, €CAM WCNONL30BaTh aHaIUTHye-
CKO€ MfpejcTaBneHue QaKkTODOB HaKONNeHus, mpegnoxenHoe ToiinopoM
/ 1q .

B sToM ciayuae MOWHOCTL X03H BHYTPM OECKOHEYHO NPOTSH XeHHOH
CPeIN 3alUUEeTCs B BHLE:

) 1'1971(6’@ | Ai /\2

——————

M - :’_‘*‘()(l 1""({2 -

, (51

rie Al,Az7kXL“ Xy e— Kosmnuueuru) He 3aBUCALYE
0T Uy [II] .
TaxoBu OCHOBHNE CYmECTBYIUE METOXH PacyeTa MOMHOCTH J03Y ,
BHYTPH OCCKOEEHHO-NDPOTHkEKH0N CPenH, =
Taxui 00pABOM MOXHC OTWETUTR C/CILyOMEE:
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jpopuyna (I ) He yuuTHBaeT BRNALAa MHOTOKDATHO-DACCESAHHOTO W3JIyue-
Husig

wopuyna ( 2 ) He YunTHDAeT BaBUCUMOCTY MHOTOKDATHOTO pacCesHUs
OT aTOMHOTO HOMEpa CPeJLd ¥ BHEPTUN TaMMa-U3NyueHus ;

popuyna ( 3 ) monyueHa Ha 0CHOBAHMM NpUONVXEHHOr0 YyueTa MHOTO-
KpaTHOTO pacceanus u (poro-dhpexra; npu STOM OCTAETCSH Heolipe HeleH-
HHM BHOOD HEOOXOAMMOTO UiCHa paccesHui;

Gopwynu (4 ) wu (5) aBasoICH Haudonee TOUHWMU, HO WX NpUMEHEHMe
OrpaHUUEH0 CPABHUTENHHO MaMHM HAGODPOM MATEDPWANOB, XA KOTODHX
paccuuTamy GaKTOpH HaKO/NeHUs B(hv,,uu;,Z)

Ba¥HO OTMETUTH, YTO [IPU CAOKHOM ClexTpPe NEPBUYHOTO TraMMa-—-M3Iyue-
HUS) W CIOXHOM XWMUYECKOM cocTaBe cpejd pacuertd no gopuymam ( 3-5 )
CTAHOBATCA BeCchMa I'DOMO3IKUMY,

Huxe JZaertcs Gonee mpoCcTOE pelieHne 3afauyl 0 MOWHOCTM NOB3d ramMa—
U3NyueHu; BHYTPU CECKOHEYHOH CPexy C YyUeTOM MHOTOKDATHOrO pacces-
HUA ,

llonyuennaa gopMyna MOBBONAET NETK0 ONPeLENdTb MOUHOCTE LO3Y
raiMa-uanyyeHus BHYTPHU TNPOTAXEHHHX CDEL C YUeTOM MHOTOKDATHOTO
paccedHns ¢ LOCTATOUHOI INA NPaKTUYeCcKux Leneid TOUYHOCTHN.

Bmecre ¢ Teu, B DTOH QOpMyNIe YYNTWBAETCH 3aBUCHUMOCTL MHOTO-
KPaTHOrO pacCesHui OT DHEPruMm raMuMa-udNyueHw:s ¥ aTOMHOTD HOMepa
CpenH.

2. OcHosH "ramMa-deroma"

PaccuoTpuM OZHODPOLHYH GECKOHEUHO-NPOTSEEHHYD CPELy ¢ NOCTOMH-
HO. YJIEeNbHOH aKTUBHOCTH Q M HaYanbHHM MOHOXDOMATUUECKUM U3-
nyde’ 1eM ¢ YHeprueil KBaHTOB E}O . CooTHOuWeHNE MEXIy Y .e b HON
QKTWBHOCTBD ¥ MOUHOCTBI LO3d BHYTDWM ORCKOHEUHON CPeIH C OLHOBpe-
MEHHHM YYeTOM CaMonor/IOUWEeHUs ¥ MHOTOKpPaTHOILO paccedHus MOBET Th
IONMYueHO Ha OCHOBaHWM 3aKOHA NTyUEBOT0 PaBHOBECHA, COCTOAWETrO B
TOM, UYTO B 3TOM Clyyae KaxIuil rpauM cpeXn [OrnoliaeT CTONbLKO Xe
BDHEeDPruu, CKONLKO OH €e U u3jnyyaer.

Torgza, mcmons3ys U3BECTHOE COOTHOWEHUE MEXXY BHeprvieil, nor-
NOWEeHHO) B rpaMme cpenu, W MOHU3ALMEH B BOS3LYWHOI MONOCTYU C BO3-
LYXQOKBUBANEHTHUMY CTEHKAMY BHYTDU BTOH CpPeNi, MY MOXeM Halu—
caTh:
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(6)

g

LI
Min

rie P - wowHoCT ZOBH rauMa-uBIyueHUS ; W(E)dE

- 3Heprus raMmda-nydyeit, mnornoueHHas rpaMuvou CpexH
B GLUHMALY BPEMEHU, COOTLETCTBYOUAs KOWMOHEeHTAM
pacceaHHOro ravMa-u3AyuYeH®s B WHTEpBane JHEep-

- —' iy

rui or K 10 E+dE ; W(E) poso

~ 9HepreTHYecKuii SKBUBANEHT OLHOTO PEHITCHA B

7

BOBIYXeE; 5’\8), 5”(’3) ko3

~ MacCOBHE KO3DPULUMEHTH UCTHHHOTO NOTAOUEHUS raMMa-
nydyeil B cpexe ¥ BO3IYyXe B cmz/r.

Yuutusad, uro Lna nerxoarouuux cpex ( 4 < 20) B uHTepecyn-
lleM Hac UHTEpBane DHEPILHii PACCEAHHOTO raMMa-i1371yuYeHuUs (Eman‘Eo ),

W(E)gaaa u OTHOWEHME J/goég /(j” MpaKTUYECKK
He 3aBUCUT OT 3Hepruu, Md MO¥eM HAmnuAcarThb:

5‘ (E)g%%_ _ B'(E‘o%o}g

e T, (7)
5@ 3@
Torna, BMecto (6) GymeM uMeTH:
Eo
1 Y&, ‘
P==. 2 N WE)DE (8)
mun
Benuunna Em-m COOTBETCTBYET TON MWHUMANBHON DHEPTUU
KBAHTOB PAacCeAHHOTO TraMMa-U3NyueHus, KOTOpHE J[ADT elle 3aMeTHuil
BKJAJL B MONHOCTEL JO3H. Eo
lpusiias BO BHUMaHWE, UTO ) W(E)dE ecThb Moi-
Hafi JHEDrud, MOT/MOMeHHas I'DaMMoii CPEmd B eIUHHULY BPEMeHd, K
MCTO L3y YCNOBUE NyueBOTO DABHOBECUS, MOXEM HalucarTs
E:D
— 7 ~1 -6 P
| WodE=0 a1 nE s 10 e @
E

min

' /
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rie !\ - umcno rauma-xpawros ¢ suwepruei b, Ms8  wa I pac-
naj AIpa;
Q - ymexswas axrupHocts B MERR .

llo onpexeneHun raMua-nocTOsHHAA NMOOOTO U30TONA B PEHTreH/vyac
paBHa:

7 -6
3,740 n B, 4,640~ 3600
Y = il - o

MogcraBnas (9) u (I0) u (8), moAyuuM OKoHUATENHHOE 3HAYE-
HHE MOMHOCTH 10331 BHYTDH GECKOHEYHO-MPOTAXCHHOM CPpeId C YueToM
CaMONOTIOMEHUA ¥ MHOCOKDATHOTO DACCEeAHMUA:

45 K3 Q

P= ; p/wac , (A1)
K
Unu, UCNONb3yH COOTHOWEHNE M =Q T_(‘t ’ MOy UM
T .
_ Zl It k M P/ NOC ) @2>

Ul

TaxuM oOpasoM monayueRs dopuyms (II) , (I2), mo Bumy aHano-
ruumde (), HO ¢ TOM CyWecTBEHHOU pasHuNeli, YTO BMECTO KOIPpuU-
nueHTa ocracnenns AV B 3HaMeHaTene CTOAT KOBpdunMeHT UCTHH-
HOTO NOTJOWeHUS . lIpM DTOM eCNM YJIENAbHHE AKTUBHOCTH ,
(@ ) w(M )bwamems sa emmmumy seca, T0 ()" CleLyer
opaTh B cuz/r, ecnM OHu IaHH HA eIuHUIY o0beMa, TO d" B CM .

Ipr cHOXHOM XWMWYECKOM COGTabe CPEid ¥ CIOXHOMU CIeKTpe mep-
BUYHOTO raMMa-y{3nyueHus 3HAUCHWE MOLHOCTH JLOSH PaCCUMTHBAETIC:
no tex xe popuynau (II), (I2) c wucnonp30BauveM HpaBHia aILIUTUB-
HOCTH, BOBMOEHOCTL NpPEJCTABUThL BHpaxeHUe LAA MOMHOCTH HKO3H BHYTPHU
GeckoBeuHodl cpeid B mpocTol amanurnueckoi fopue (II), (I2) nosmu-
0Ch B CBABH CO CNAGOH 3aBUCHMOCTRD OTHOWEHWS fﬁ’oég /JV 0T dHep-
TUK TaMMa-U3JIydeHud I Ad NCTOUHWEOB ¢ MaJHMY aTOMHHMY HOMeDaMu

’
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(Z £ 20). Hanpusep, In4 BOIM OTHOWEHME 5"%8/5” = 0,92,
NpMueM OTKIOHEHMEe OT DTOM BEeNMUWHN JI8 WMPOKOFO IMeNa3oHa HHeprii
(0,0I - 3,0 Mop ) He mpeBHUAET + 5%,

B roM cnyvae, Korga usnyuanmas cpesa uMmeeT GONbUONH ATOMHHI
Hwep ( Z > 20 ), 5"303 /¥ HauMHaeT GWeTpo najaTh C yMeHb-—
eHUEM BHepI WM paccemmor'o W3Ny4YeHuds, YTO B CBOK Ouepelb O3HauaeT
yMeHbIEHIe OTHIUCUTENBHOTO BKAAAA B MONHOCTH JOSH HUBKOBHEPreTH -
YeCKUX MHOTOKPATHO-PACCESHHNX raMMa-KBaHTOB . 5 (E eopg

OIHako HeNOCTOAHCTBO OTHOmEHUSA By He
KOMIEHCUPye TCH yMeHbUeHUEM BEJALA HUBKODHEPTreTHue CKUX TaMMa-KBaH-
T0B B MONHOCTL 103d, Tak 4T0 LA BHCOKoaromuux cpex (7 > 20)
Gopuynmu (II), (I2) npuBOIZAT K MeHee TOUHHM pe3yibTaTaM.

Ilozrse pxienuemM T0ro, 4Yr0 C NPAKTMYECKM IONYCTUMOM NMOTpemHO-
CTH TauMa-MeTON MOXHO MDUMEHS (b B UUPOKOM Xuana30He BHEPLUl g
HUBKOATOMHHX CDPeX ABNieTCH, BO-NEPBHX, YIOBNETBOPKTENLHOE COBNAje-
Hue pesymrarToB pacuetoB o dopuyne (II) u mo gopuyze (4), B Ko-
TOPOJ MCNONB3YNTCA (AaKTOPH Haxonaeuus [onpLureiida v Bunkuuca
( cM. Tadmumy ); BO-BTOPHX, CDABHEHUEM C SKCLEPUMEHTOM,

Tadauna I

CpapuMTenbHHe pe3yapTarth AAd mompasok ( S ) B MOUHOCTH
D034, YUUTHBAWEAX DONb WHOTOKPATOFO DAaCCesHHs BHYTPH
OeCKOHEUHOH Ccpeld:

8 = Je P B0, war, ¥)olueo), ng:
AS= <S’ S‘) 400%.

Eo M95 S HQO AB pe
1 2 3 4 5

Dy 3,04 2,69 2,09

0,5 s 2,93 2,94 2,86
AS -3,7 +8,5 +27,0

g
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T 2 3 1 5

Dy 2,34 2,16 2,06

1,0 2 2,28 2,28 2,28
AS -2,6 +3,5 +9,6

P 1,89 1,61 1,72

2,0 O, 1,89 1,90 1,92
AD 0 w7 10,4

D 1,89 1,67 1,59

3,0 O2 I, 1,7% 1,76
AD 8,6 45,1 +9,6

oy 1,7 1,55 1,48

4,0 o 1,66 1,65 1,66

AD -3,0 +6,0 +10,8

Kak BugHo w3 radn. I, pacxoxieHWe B peR’yiabraTax pacueTa,
MPOBELEHHOr0 MEeTOIOM YMCNEHHOTO WHTErPUPOBAHUA, C WCIOJL30BaHUEM
GarTopos Hakromneuus loasruredina-Bunrumuca ( 54 ) ¥ ramMa-MeTozOM
( Sz ) nexaT B npexenax +10%, uTO CPaBHUMO C NOTCDEWHOCTEHI YUC-
NEHHOTO ¥HTETD7ZDO22HUA W TOYHOCTBD, C KOTODPOM u3BECTHH (aKTODH
HAKONNeHns, NCKmouenneM sBAAeTCH cayyah ¢ he xng B =0,5M2s,
rTe pacXoxIeHue jocTuraer 27%.,

Anwanoruunde pacueTH INA BHCOKOATOMHHX CPel MOKA3aMM, YTO
PacXoxnenus, Hanp., AAd CBUHLIA ¥ ypaHa B IuanasoHe BHePTuii
0,5 -~ 4,0 MaB He npeswmant 20-25%,

B skcnepumenTe HaM¥ WCHO/B30BA/CH BOXLHHA DacTBOD conel
Cgo B LUMMBIPUYECKO! emKocT JnuameTrpom TOO cm ¥ BHcortoii I0Ocu,
VIenoHas aKTMBHOCTh pAacTBOpa Ouna [ =I,5'IO'31‘1‘“§—R‘4 y Te€,

cM

©

M - 2,32'10—3141‘-31';332&19,“ .

CcM
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MomuocTs mosu, M3MepelHas VIOBU3AIMOHHO! KaMeDoidl b HeHT I fuxcnTy

’ | ) -~ N ’

0Kazalach pasHoil P 22070 B Uy vo ppowa kak sio op-
i 0 onan KD CCK ' ‘ '

wvie (1I1V L pacy =000 ( npw 2TOM B pAacurTS (uR0 HDMYHTO

: cel
§ -0,0298 e, K v =13,2 p/uac),

Pacxox.ucHue Mesny DacUETHHM ¥ UBMEPEHHHM 3HaueHieM MOLHOCTH
4033 (4% ) nexur 5 apexenax nNOrpeUHOCTH DKCMEpUMEHTA,

Taxmt oCpasou, ramma-MerTon MOXeT OWTh MCIIONB30BUH DU pelie-
HU WHPOROTO KPYyra NpakIuueCK#X 3alay, NpuueM ero [puMeHeHue
OT/NHUYAETCA 3IHAYUTENBHOH NPOCTOTO. [0 CpPaBHEeHWw C ADYTUMU METOZA-
un, HeoGxommio oTMeTUTh, YTO B COMBUMHCTRE TPAKTHYECKUX CAYUAED
MPUXOINTICH UMETE JeN0 C HUSKOATOMHUMY CPeJaMd, KOTJA TOUHOCTbH
pacueTHOH MOWHOCTK XO3W He Xyxe I0%. B cayuae Taxenux cpef mo-
FPEWHOCTh B BeNUYNHE DACUETHOU MOWHOCTM LO3W [0 Tatiua-MeTOLY He
npeenmaer 20-25%.

II, [lpaktuyeckue aclneKTH NpUMEHEHUs TauMa-MeTola

Kax yx®e roBopunocs, raMua-Merol NPUMEHAETCSH B Te0NOr0-
passefouHsx padorax ( mpu TnoucCKax ypauonux'pyn ). OuesugHo, 4TO
nperjaraeMuii 31ech TPOCTON MeTOL OLHOBPEMEHHOTO yueTa CaMOmor/io-
eHna ¥ MHOTOKDAaTHOTO PaCCesSHUA rauMa-nyueil SHAUYUTENBHO OGNEruuT
3azavy YyCTQHOBNEHUA CBA3M UeXkNY YIanbdOl aKTHBHOCTBN PafiOaKTUBHHX
PYL ¥ MOWHOCTBL XO3U rauMa-v3nyuesua. Kpoue yxe YHOMAHYTOTO, Hixe
yKa3aHy JpYTue BO3MOXHHWE ACIEKTH NPAKTKUECKOTO NDPUMEHEHWUs rauMa-
METOIa,

B HEKOTODHX CnyuasX HeOOXOLMu0 DACCUMTHBATH MOWHOCTH LO34 Ha
OBEDXHOCTM TPOTHKEHHHX MCTOUHUKOB (GECKOHeUHOE MONYNPOCTPaHCTEO) .
Torra ¢ TOYHOCTBD KO TAaKk Ha3HBAEMOrO "KpaeBoro B5)jexTa" MOWHOCTH
no3u OyIeT paBHa:

_2WKyQ
¥

P D /uac, (3)

"Kpaesoli adpext” npossngeTCs B HADYWEHUM YCAOBME 74YU€BOTO pasHo-
Becua Ha TPaHile cpela - BOGILYX. MaTeMaTUyecKM 3azava O BCIUYNHE
"Kkpaepsoro addexra" L0 cux NOp HEe peueHa.

- -
' . ~>
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I, OnpejeneHue YZIeNbHOMW AKTUBHOCTH BOAW B €CTECTBEHHHX
BOLOEMAX

B rakux APOTAXEHHNX WCTOYHMKAX BOIW, KaKk MOpid, pexu, 08epa,
NpyId, 3arpA3HEHHNEe DALUOAKTUBHHMN BelleCcTBaMM C M3BECTHWM K30TOMN-
HHM COCTABOM, raMMa—MeTOl MOXEeT OHWTh [IPUMEHEH, Kak JKCIPecC-MeTol
omnpefe/icHus YIENbHNX AKTUBHOCTEH HENOCPENCTBEHHO B 1101€BHX yCNO-
BuUAX, 0e3 0TOopa MPOCH. JM3uepeHus MOTYT BECTUCH KAK C [OBEPXHO -
cru somy ( T.e. ¢ NOXKM, Karepa W T.L.), Tak ¥ Ha GOnbuMX Tnyou-
Hax. B mocnegHeM CAyuae WMCHOAb3YDTICH BHCOKOUYBCTBUTENbHHE [IyOMH-
uue ( HanpuMep KanDOTAKHHE) DaliOMETDH o

IpuMevaTenbHO, YTO B BOXE KODQPULIMEHT UCTUHHOLO TOTIOWUEHNS
rasMa-ayuyeil nouyrTu NMOCTOSAHEH B OYEHb WWPOKOW IUalla3oHe SHeprui
(0,06 - 2,0 Map ) u ¢ rTouHocTsD £I0-T5% MOKeT O4TH NPUHST PaBHIM
¥ =0,0295 cM™, TaxuM 06pa3oM ¢ TOYHOCTBD IO YNOMAHYTOX OmMUCKU
o usmepeHHol B rayCue (> 80 ci) MOWHOCTH AO3H Pug B
MKD/CEeK B COOTBETCTBUM C (opumynoi (I2) mnonyuwd yIenpHWi TauMMa-3K-
pupanenr M ¢

M —&Er-axj paxﬂﬂxp[%] ' (44)

Ec/au W3 pacueTOB AW USMepeHud OyZeT noayded X0dpQuMIUEHT

( W ), paBsuii

G

70 ygensuas axrupHocTh ( ) ) MOxeT OHTb moryuexa ¥3 pacuera:

W
=5 (46
MuHuMa1pHAfA KOHLEHTPALWA, Wduepacmas npy noMomy rauMa-me-
TOoNa, B3aBUCUT OT YYBCTBUTENLHOCTH npucopa, a Takxe 0T KOHUEeHTDa-
nuu ' =aKTUBHHX WM30TONOB B ucroudnke ( B IaHHOM clyuyae B BO-
ze), Tlpu GnaronpuATHHX YCHOBUAX METOX IAeT BOSMOXHOCTD TIpou3BO-
IATH W3MEpeHUs yAeIbHOr0 TauMa-oKBUBaNEeHTa IO I0™"“r -BKB_panug
n

'(,. i . ' . /

-~
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llonpoGro sToT Chyvaii MchoZB30bAHMA TaUMA-METONA WBNOXEH B
padoTe OIHOTO U3 aBTopos | 7).

2« IIpe e npHO-n0MyCTUMYE KOHUEHTpalun 01aroporHy X
rasos B aTMOC.pEDHOM BO3LyXe

Kak u3BecTHO, aToMHHe PEAXTOPUW MOTYT ABAATHCA UCTOUHUKAMM
S&rps#3HEeHNA arMOC)EPHOTO BO3LYyXa WMHEPTHHMU rasamu ( Hampuuep
Ar 41 » @ OTIAENbHUX CAyyanx KPUNTOHOM ¥ KceHowoMm), Ilpu onperne-
NTEHHE X METCOPONOTUUECKNX YCIOBUAX MOLET 0Ka3:ThCH, UTO DTW rasu
CPABHUTEILHO PanHOMEDHO pacnpenenfsnTCa B UPU3EHHUX CHOAX aT™Mocje-
pu ¢ paruycom "uanku" 3-5 cBOGOLHuX HPOGEros.

IIpe me npHO-H0My CTHMAS KOHLEHTDalMs: ra3a B aTMOCHEPHOM BO3LYXe
HACENCHHHX TNYHKTO: NOMXHa OHTh TaKol, KOTOpas co3jgaBafa Ou BHem-
HE€ TrauMa-u3nyuyeHue, CPABHUMOE C €CTECT:eHHYM Jhoxow, T.E. HE 00—
ree 0,00 penrren sa 24 uaca,

[Ipe ne neHO~HOMYC THMA KOHOeHTpauua MOxeT OHTh DPACCUMTAHA U3
PO PMY NTH ¢

10‘5 6" k}of?u

- an
9 25 T(bv t

Hampumep, xaa A*c“ VBV = 6,64 p/qac, J = 3,45.10"50:,1‘I
(WY =1,29 M38) nonyums:

G 3,5.10'II i

n

Ina b @ - 4-,4.10'Hmpzfx/n, e8! .Xe“i

-~ —TO
@ = 1,610™Y kopu .
! ._n.p.._ aT.I.

XoTi BHEUHEee ramMa-u3Iy:cuMe He €IUHCTBeHHWN Parrop, KOTOp

HyXHO TIDVHUMATH BO DHUMAHUE DU DACYETE MPEICiTbHO-IONYCTHMNX
KOHUGHTDALMA DaiMOAXTUBHUX Tu30B B aTHOCDepHOM BO3JYyXe, TEM He
MEHEee [O0IOOCHHEe OLEHKHU HEOOXOJMMH .
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I, BuxoX rauma-—W3naydeHus u3 UMM LDUYE CKUX
HCTOYHUKOB

IIpoeRTMpOBaHMe 3AWHUTH OT raMMa-w3AyuyeHwus NPOTHXEHHHX NCTOY-
HUKOB OCHOBWBAETCH HA CBEEeHMAX 00 UX BHEUHEM raMMa-uM3JIyueHud.
BuXoj ramua-u3nyueHus w3 NDOTAXCHHHX MCTOMHMKOB B 00ueM
cayyae onpeieiAeTcs reoMeTpueli UCTOUHNUKA, CAMOTOTIOWEHUCM U
“ MHOTOKDATHHM KOMOTOHOBCKMM DAaCCEAHNEM IaMMa-U3NyYeHHs BHYTDH
HCTO YHMKA, |
Huxe paccMarpupaeTcs BAMAHME STUX GAKTODOB HA BHXOI raMMa-—

3NY4eEHs U3 WCTOUHMKOB LMAMHLPMUECKOH JOopMH, Haudonee pacnpo -
CTPAHEeHHHX Ha NpaKTHKe.

I, Buxorx raMMa-~-u3NyyYeHnss U3 Henorjaomanuero
OUIMHIPHIECKOTO MCTOUHMKA B oO0meM ciyyae

Ipodnema onpefeneHUsS BHXOJA raMua-M3/NyUEBHS U3 Hemoronap-
Nero OUAMHIPUYECKOTO MCTOYHUKA B OOmew cnyvyae, T.e., Ha NPOU3BO b=
HOM DPaCCTOAHMN 0T WMAMHZIPA NPOU3BONLHHX pa3MepoB, HEOLHOKDATHO
odcy=xganace B aureparype | I2 - 16 | . ABTODH BTUX padoT yKasH-
BabT, 4YTO BHDAxXeHWE INA BHXOJA raMMa-U3IyyeHRA U3 CHAOWHOrO Iu-
TMHADUYECKOr0 MCTOYHMEA, He 06JajANEEr0 CAMOTOTIOLEHUEM, BKIDYAET
B ce0f UHTerpal, KOTODHH MOXeT OHTh OLEHEH TONBKO UHCNEHHHME Me-
TOJaMHU,

YuuryBas BaxHOCTH DEMEHHS 3TOH OpoG/ieMH, MpPOU3BELeM pacueT
MONHOCTH LO3H OT HENOrjaomanmero DUAMHIDA Ha NPOU3BOABHOM DAace.
HUE OT ero oopasynmei,

B 3roM cayuae MOMHOCTEH JO3H raMMa-u3JMyUEHUs B 3a1aHHOY TOY-

xe A ( puc.I), Haxoigmeidcs Ha paccTogHME © 0T OCH LMAMHIPA
paBHa

a=~=

h R%
> dZedody
P—QKKQOSJS G2+ 0%+ 620005 '

©

Bunonaus aileweHTapHOe WMHTErpHpoOBaHue HO ) O u3za-
TeM WHTErpUPYA N0 vacTAM, MOAYYMM cCHeLypiee BHDaXeHue:
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=Tk QI 2h(-Buk)- hen2+hln [h R*- 2+

\ "
+W+2h2<r92+%2>+<%2-92)2}“-@Q-QQJJ = =
V2 22 R+ @00

b 2
A VA

5"/244_ 222<D2+ %2)+ <%2_ QQ)T‘ 8)

llanee paccuoTpuM uarerpan

b oYz 222 (RA ) (BRY

Xapouo U3BECTHO, YTO MHTErpanm 3TOr0 THla MOXHO CBECTH K

QNIMITUYECKOMY WHTETPAly NEPEOro DOa p(lp k) , ecnyu BHOO -
gaerca yconosume @ R%< 4 ;
y £ - B namem cnyvae 3To ycnosme BHIOJ-

Hercs ans scex © w R ,mocromky k = 2R8/(B+R).
Taxur oOpasom

1= m o k),

rie

h
P =0wclg —
K
Paccuorpuu zanee unrerpan

h

Z 7z 72+ (B~

Jl/ 4 2 9 J}/ +< Q> d/Z‘
79y +907 (Q 92)+(02 Qa)a <%+Q>2

- (B-R"1,
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Ocrabuwwiics MHTErpan B BTOM BHpaxeHUM

"

e R o

MOXHO CBECTU K 3NMNUIITUUYECKOMY UHTErpany TPEeTLETO poxa

ﬂ(\D N,k) , ecau BunoNHAeTCs yKasaHHOE BHWE yco-
Bue kZ2<14.

TaxuM o0pasoM
I ( - )2
> ®+R)

@ n,b),

rre V= -I,

YI0oOHO zanee BHPA3UThH BJANUNTUYECKMM uHTerpan Il poza uepes
SNMUNTHYIECKUE MHTETpand IePBOrO ¥ BTOPOrO pOXa, MCIOJB3YA COOT-
HOWEHUE:

1 S
TTR0= 2 lgoViWindp - Bp (oD a9

B 5TOM BHpaEEHUN ==1; EWQK - snmnrtuuecxui warer-
pan Il poxa. ¥cnoapsys (I9) u mojcrasnss wWHTETpanu 1,

w 1, B (I8), noayums GopMynmy a womHocTH 03 ramma—uauyqe-
HUS B 3aZAHHOH TOUKE PACTIONONEHHON B PaluanbHOM HANpa BEHWN 0T
MMTNHIpas 024 12 %QH/I,W
P=%R5Qh{ﬁ+ﬂn S e S

6-R b+R
R T e G SR

OrwermM, uTO mONyYeHHOe BHpaxenue (20) 18 BHXOZA raMMa=y3ny-
UEHUA U3 LUMUHIPUYECKOTO WCTOYHMKA B DaruanbHOM HANDa B e Huu
BK/DYaET B celd TalynupoBaHHde (QYHKUMM, YTO [03BONAET M3CEXATDH
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MPUMEHAEMOTO B TAKUX CHyvyadX UWCAEHHOTO WHTEerpupoBaHud,

3%ech MH He OyZeM DaccMaTpUBATH YACTHHX CHYyuYaeB B=F
( 3azaHHad TOYKa HAXOXUTCA Ha oGpasyomeil HuMMHLpPA) U =0
(sazamras TOUKA HAXOLWTCA HA OCH LMAUHIPA),NOCKONBKY BO3MOXHOCTS
MONYyuEeHUA B BTUX CHyyadsX aHANMTUYECKUX BHpaxeHull Xng Buxoia
"raMMa-u3MyyeHus OTMEYANOCh DAXOM ABTOPOB LIZ, 13:] .

Brionde oueBMIHO, YTO xO0T# BupaxeHue (20) nonyueHO HaMu IS
cnyyad, noxasaHHOTO Ha puc.l, TeM He MeHee HAa OCHOBAHVM 3aK0HA
anINTHBHOCTH BTO COOTHOWEHWE MOXET OHTH MCNONB30BAHO Takke B Cny-
Yyae NpPOuU3BONBHOTO DACMOJNOXEHUA 3aJaHHOW TOYUKM OTHOCMTENbHO HJIOCKO-
CTW OCHOBaHMA LIMAMHIpA.

2. Buxox raMMa-u3nyyeHus U3 OUAMHIPUUYECKOTO WMCTOYHUEA
C yueToOM reoMeTpUu M CaMomoTrIOLCHUd

Buxol raMMa-u3nyueHus U3 NPOTHAXEHHHX MCTOYHUKOB B GO/bUOM
CTeNeHW 3aBUCUT OT HOT/IOWECHUA raMda-WU3nyuyeHud BHEYTPU CAMOTO WCTOY-
HMKa, Wl CaMOIIOTIOmeHus,

CymecrByomvie nuTepaTypHHE IaHHHE [0 BONDOCY O CaMomorIoue—
HUW TaMMa-u3i/4eHus B HUMMHIDUYECKUX MCTOYHUKAX ABNAIOTCA OTpaHMU-
ye HHHMK, B padoTax [II, 14] NPUBOJATCA NAHHHE MO CaMOTIOTI0mEHUW
B LUMIUHIDHUECKMX MCTOUHUKAX, HO BTV JAaHHNE CHpaBeIAWBH Nulb HA
JOCTATO4HO OONBHWUX PACCTOSHUAX OT MCUTOHMKA. Pe3ynbTaTy pacdoTH
[Iﬂ [03BOANT ONpPeZENUTL CaMONOTJIOWeHMe, KOTIa 3ajaHHas TOYKA
HaX0AUTCA Ha MOBEPXHOCTH HUCTOUHUKA, CymMeCTBEHHHM HEeZOCTATKOM BTUX
JAHHHX ABAAETCH T0, YUTO OHU NONYYEHH XA WHTEHCHUBHOCTH, a He IiId
MOMHEOCTH JO3W ¥, KDOME TOTO, CTPOTO I'OBOpA, OHW HDUMEHUMN AUMD
INs OECKOHEUHHX T0 BHCOTE LMIMHIPDUYECKUX UCTOUHMKOB., TaGnnuHHe
NaHHHE M0 CaMOMOTNOMeHUn, 1PHBOLUMHE B pacoTe [18] s Taxkxe nomy-
YeHd N4 cryyas, KOrjga 3ajaHHad TOUKA HAXOZLUTCHA Ha IIOBEDXHOCTH
OUIVHIPUYECKOTO UCTOUHMKA, OLHAaxo BWXOL paccMaTpusaeTcd yxe MO
MOWHOCT# JXO3H, ¥ De3YN5TATH OTHOCATCA K KOHEYHHWM MO BHCOTE OUAWH-
IpUYEeCEUM HCTOUYHUKAM,

HauGonee monHHe IAHHHE 10 BHXOLY M OCAAGNEHUD B 3amure
raMMa-u3nyueHusa TNPOTSM¥EHHHX WUCTOYHUKOB NDUBOLATCA B pasdoTe [19],
OmHaKo 148 LUAMHAPWUECKMX VICTOYHMKOB B OTHOWEHMU BHXOLA UBNYYeHHA
B pazuanbHOM HamMpaBACHUV BTU IAHHHE ABJIAWDTCA NPUCAMECHHHMU ¥ MO-
My4eHH NyTeM anfipoKCHUMaluu DesynbTaToB TOYHHX BHUMCHEHWd. lpu
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9TOM, KaKk yKa3WBabT aBTOPH , OmMUGKa NpY OMNpeje/neHuu MOTOKA B
panvanpHOM HArIpaBneHuu MoxeT mJocTuraTh 40%. M3BecTHO Kakoe Bax-
HOe 3HaueHue B NpPAKTUKE WMeeT 3Hanve MomEocTu £osH ( uam norToxa)
ramMMa-jnyyeil B TODHOBOM HAaNpaBJieHUM LUAUHLPUYECKOTO MCTOYHAKA,
Ind Touek, NMeXAWMX HA NMPOJONXEHMU OCH LUNuMHipa, 5 padore [ I9]
npejnaraeTcs BaMeHUTbh LUIMHIP YCEUYEHHHM KOHYCOM, UTO HECOMHECHHO
ABNACTCH TPYCHM TpUGNUXcHUeM. IIpUBONUMHE B HTOM cayyae Gopmy i
Ins onpejeneHUA NMOTOKA W3BECTHH enle u3 padord [ 4], Cayuau pacno-
NOXeHUA 3aJaHHOM TOYKM Ha MPOIONXeHMM oCpasypuel UUAMHIPa B LaH-
HOi padoTe BOOGmE He paccMaTPWMBANTICH .

OnpefenuM paclperelieHue MOUHOCTY LO3H B TPEX OCHOBHHX Ha-
npaBleHMsX: a) B pajuanbHOM HampaBieHuum, 6) B TOUKAaX, JNeXalux
Ha TPOJONXEHW Y OCU LUAMHIDA, B) B TOUKax, IeXallyx Ha NPOLONRE-
HuY ofpasyomeld mumvumpa, OueBUIHO, 3HAHWE BHXOJA W3JIYUEHUA U3
IV ARHIPUYECKO O MCTOUHUKA KOHEUHHX Pa3MepoB B BTUX TpeX Hanpasie-
HUAX TNONHOCTEE oONpefeadeT ero nHone wanyueHus, YacTHHM C IyvyaeM
oomero pemeHus 1A wunukgpa asaasorcs zuck (H/R << I) u numna
(H/R > 1).

llpy pemeHuu 5Tl 3ajaum NpeXNonoxuM, 4ro: I) aKTUBHOE
BemecTBO pacHpeje/eH0 DABHOMEDPHO MO BCeMY 00BeMy MCTOUHMKA;

2) ®W3IyuyeHNe WMCTOUHMKA ABAAETCH MOHODHEDreTHYeCKuM; 3) NOTole-
HYe TaMMa-U3/AYyYeHuUd B BelleCTBE HCTOUHWKA TNDPOWCXOIUT M0 BKCMNOHEH-
[MaJbHOMY 3aKOHY,

llepBoe mOmNymeHue oNpaBIHBAETCA TEM, YTO B PSIe NPAKTHUUECKMX
CNyuaeB PaBHOMEpHOE pachnpeieNeHUe fBnAeTCA HauGonee XapaxTeDHHM
WnM NEeTKO JOoCTuraercd, Bropoe IonyueHue He ABAAETCA OTPAHAYMBADMUM
Tak Kak B CIydae CIOXHOT0 CHEKTpa MOMHOCTH L03u NpeJ]cTaBlfeT Co-
60}l cyMMy BKIAJOB OTIENbHNX NuHHUA, TpeThe JHoNyleHWe o3HauaeT npe-
He OpexeHue MHOTOKDATHHM KOMITOHOBCKUM paccedsueM, JTOT BONPOC
6yZeTr paccMOTPeEH B pas3jene 3.

| a) OnpeZenuM MOWHOCTH XO3W B TOUKe A, nexameli B 0/10CKOCTH
OCHOBaHNA LUIMHIDA BHCOTOH .M paguycoM R Ha paccTosHUK % or
ero ocu ( puc. 2 ). B NUIMHIDWYECKOH CHMCTELe KOOPAMHAT MOWHOCTH
IO3H B aroﬁ Touxe OnpeleniercA Crelyo WM BHDA¥EHHEM:

©% ebuos PRI -02 B2 ity
-M = VZZ ])2
J
Doy Qg” Qd}@CWd/%e
000

24
277 D
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rie Vb‘ - rauMa-nocTOSHHAH M30TONa;
Q - yzenbHad BKTHBHOCTD;
w

~ xos(uumeHT OcCnacneHus ramua-wusinydeHud
BeliecTBa WCTOYHUKA;

D2= 0"+ 8%~ 200003 .

HerpyaHo yGeiurbcsd, YTO, BHpaxas LUIWHADHYECEUE KOOPIMHATH
Q,Z , pucory numMHIpa " u paccrosmme B B Ionsx pazuyca,

dopuyny (2I) MoxHO 3anmucaTh B CAeXyDmeM BUILE:
mh-mpeosP+VM2em?p? nin?

| % ~uR Yreem? +M2
mdmd\an W @2
p‘QkUQijjn, +M2 )
00
% _Z _ho0
3qeCh M =5~ =g’ =0 p= ")
g M= m2+p’-2mpeosd.
0Go3Hnauad WY
- )u mZ- mpcoblpH/M +m? p sin’g 1/ M2
dmdlocln z i
80P} ) Ty € ' =

OKOHYaATeIbHO 3amumeM:

P=2¥% QRB.&, p, uR). @4)

Bupaxenuwe (23) aneMeHTapHO He uETErpupyercd. Ina pemeHUs
HeoGXOIMMY WMCIIONb30BATh UNC/NEHHHE METONH.

OnpefeneHMe MOWHOCTW JO3H OT HUMKHADA B pagMarbHOM Hampabne-
HMY B TOYKAX, JAeamuX B MIOCKOCTH OCHOBAHWA IMIKHAPA, HE OrpaHi-
4yBaeT OGIHOCTM DACCMOTDeHMd, HO YHZOOHO XJAA NPaKTHYECKOTo MO/b-
30BaHud. JedAcTBUTENBHO, ecnu HeOOXONMMO HaliTu pacupepeneHue uom-
HOCTYM NO3H B MJOCKOCTH HEHTPANLHOTO CeueRns -4ni UMNWHADA BHCOTOH

= 2l , T0 Taxoe pacnpeieileHue HAXOIMTCA TPOCTHM yABOCHHEMW
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MOWHOCTH 1034 B INIOCKOCTH OCHOBAHMA XIS LMIUHIDPE BHCOTOM 'V
fenonpays cBOMCYBO auyyATUDHOCTH 503H, DO gopuyne (24) moxHo wony-
YATD 3HAUEHME MOUWHOCTM XO3H B M0COH TOUKe, NeXcueil B Tipeleiax
BHCOTH LMMMHIDA HA UIPOMBDONBHOM PACCTOAHMM & 0T ero ocu. Ouakc
AAIMIUBHOCTL NO3W yxe He OYAeT BHNONHSTHCS LNA TOUCK, JeXaluX
BHE BHCOTH LUJMHLDA, TAaKk Kak B OTOM cJlyuae OYLET MMETh MECTO BKDE-
HUPOBKA OIHMX uacreil LUAMHIDA APYTUMHU.

6) BupaxeHMe X1 MOWHOCTH LO3H B TOuKe A ( puc.3 ) Ha mnpo-
RO MXEHUNM OCH KOHEUHOTO HMIMHZDa ¢ BHcoToifl H u pazmycom R  wma
MPOM3BO/NLHOM OTHOCUTEJBHOM DAcCTOSRUM 4= —S— uMeeT
clnexywomuy suns

k m/(mp)im?

' -
S( %2 © e @)
0

1
P= QWSQQS
0

=
B
(@]
—
Il
?O(:t:
b4
Ol
=
=
I

Y

BBoxs 0603HaueHue

4k
, “mdm dn - R ——
0o

MOXHQ 3alucarh

P= 2K QR B (k,p, wR). (26)

B) 3HaueRWe MONMHOCTW LOSH B TOYKAX, IEKAWMX Ha MO IO /IKEHUuH
o0pasywied WMNMHApa, NaeTCA CreXyouuu BupaxemnmeM ( puc. 4):

P=2oK QRB; (k,p, bR @9
riec
15k i)+ M- 2m con
dlr MRS
B (k pmg): “ mdm dg dn . ey ’
)2 (V)5 m s 4~ 2mcony

-
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\\_MQ, {_Q, ma{27 n;_Q,

PacueT BHXOJA raMMa-W3Ay4YeHUs IAd BCeX PacCMOTPEHHHWX BHHe
GNYYaes OWJI HPOU3BEINEH Ha DIEKTPOHHOM BHUUCHUTENLHO) MauwHe
"Cepera® B Buuucnurensuou neHrpe Axagemuu mayx CCCP.

Buyucnedns Ounu NPOU3BENEHH JJg HWUPOKOr0 WHTEDBaNa BXO IANUX
B Gopuyns (245, (26), (27) sHaveHN napaMeTpoB k-, P wuR.
UacTe POBY KLTATOB MAWMHHHX BHUHCHEHWE npuBoiurca B Tadn. I - IO
OPUNOKEHWH K HacTodueMy IOKAALY.

3. YueT MHOTOKDATHOTO paccesHus

Buwe oTMeuanochb, YTO NPU ONpPeIeNeHMM BHXOJa TraMMa-u3IiIydeHns
U3 TIPOTAXEHEHX WCTOUHUKOB HApALY C revMeTpHeldl ¥ caMomuornome HueM
M3JIyUeHusd BHYTDH HCTOUHMEA HEOOXONUMO YUMTHBATL TaKXe MHOTOKRpAT-
HOS KOMIITOHOBCKOE pacceéfHue raMMa-u3NydeHud B MaTepuanse UCTOYHUKAE.,

YueT MHOTOKPATHOIO paccesHus MOXeT OHTh NPOU3BEIEH Clelybnu-—
MU MeTOZaMM,

llepBHl ¥3 HWX OCHOBAH HA MCIOJNH30BARMY aHANUTUUECKOT'O MNper-
crTapienns (QaKTOpOB HAKOTICHU [IO] JMomHOCTP LO3H C YUETOM MHOTO-
XDaTHore pacceavus Iag UWAMHIPUUECKOr0 WCTOUYHWKA B DaLua b HOM
nanpoRIelny uoxeT CHTh 3alucaHa B clelybmeM BUIE:

D= 2K, QRA Bk, pR)+ AB, (k,p, wR)]

re M:Q’;Q*‘@DH'Q, WR=+d)wR

48 BT Haxo UATCA U3 Talaul LN 3HaueHul }L/Q " /L”Q c00T-
BETCTBEHHO .

Brope#l MeTo[l 2axnpuaeTcs B 3aMeHe HEMDEPHBHOTO 3HepreTuue-
CKOT'0 pACTIPe e ieHUs DACCEAHHHX TaMMa-KBaHTOB HAaCOpOM Tpyum
GHEDTHR |6 | W TIOCAELyDHEY WCTIOA>30DaHN TAJMMUHEX JaHHWX HO Bh=-

X0y ravMMa-un3nayueHus ¢ yuerom reOMeTpu¥ U camonornomeHud .

e
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HakxoHel, TpeThWM BEChbMa MNPOCTUM MEeTOILOM, IaniuM Hauayudumee
corjacue ¢ 3KCNePUMEHTOM, ABAAETCA ONMUCAHHWH BHue "rauma-meron".
Ucnonp30BaHue raMMa-MeToXZa JAA YyueTa MHOTOKPATHOTO DaccedHus B
pacuerax [0 BUXOLY W3AYyYeHUA M3 NPOTAXEHHNX UCTOUHUKOB ABJIAETCH
OIHWM M3 ACTHEKT0B €ro npuMeHeHud, B NpuMeHeHMU K peuwaemoii 3ajxa-
ye DTOT METOJ 3aKkjJouaeTcA B 3aMeHe BXOJHOI'O napaMerpa pﬁ? T8 0-
VL MO0 CAMOTIOT/IOWEeHN HA MNapaMeTp 29‘? y Lle 8’—-KOB®@MHMGHT
WUCTUHHOTO TIOT/IONEHUS raMMa-u3nyuyeHus B BelecTBE UCTOYHMKA, JTa
3aMeHa OCHOBHBAGTCA Ha pacCCYEIEHUAX, MPUBEJEHHWX BHIE B pasiele
I nna o0oCHOBaHua raMMa-MeToIAa.

OrMeTuM, Y10 BCe pa3paloTaHHHe K HACTOANEMY BPeMEHU MeTOIH
yueTa MHOTOKDATHOTO DacCesHuA CBA3AHH C NpPeHeOpeXeHUeM KPaeBHM
agdexTOM,

4, OKCHepUMEHTAAbHOE ONpeleleHMe BHXOZLa
ramMa-u3ryueEua

DKCMePUMEHTH TO0 BHXOXY ramMMa-u3aydeHud CHAU NPOBEJEHH C OO0Nb-
WUMHA LUIKHADUYECKAMU UCTOYHAKAMY CleLYDUUX DaSMEepoB: IMaAMETD
MCTOYHMKOB COOTBETCTBEHHO paBHAncs I00 u I75 cm, Bucora - 100 cu.
IIMauHIpH CO CTEHKAMX TOMMUHON 2 Mu OHJW M3TOTOBIEHH U3 Hepxabeniel
CTal¥ ¥ 3aNQJIHEHY BOIHHM DACTBOPOM COEi 000,

M3Mepanoch noie rauMma-nsnyuesua ( 10 MOWMHOCTY JOBH ) B YeTH-
pex HampaBjAeHMAX; ¢ TODUA LUAUHIPA B TOYKAaX Ha MPOJOMKEHUM OCHU U
Ha TPOIONXeHN o6pa3yimei, B MAOCKOCTH OCHOBAHWA U B MIOCKOCTH
LIeHTPANBHGTO CEYEHMA KAEIOT0 LMAMHAPHUYECKOr0 MUCTOUHUKA, BRIax B
M3MePEeHHYD MOWMHOCTH LO3W DACCEeAHHOTO OT H0/Ma ¥ CTEH rauMa-u3iayye-
HUA GHJ oTNperneleH BKCUEPUMEHTANHHO X B DPE3Y/NbTATH USMEDEHUA OHIM
BHECEHH COOTBETCTBYZIMUE MOMPABKH,

CpaBHEHHMe Pe3yMbTATOB pacyera BHXOJA raMMa-u3nyuyeHda w3
LUAMHIPUYECKUX UCTOUHUKOB C pe3yNbTaraun HKCHEPUMEHTOB I10Ka3alo,
4T0 NpPW yueTe MHEOTOKPATHOTO pacCCefHHUd [0 rauMa-MeTony (myrem
sameny WR  Ha *SQ ) pacxXoxieHue He NDPEBHEAET BO BCEX CIyuasx
20%. Ilpn 3TOM, KAk ¥ CHELOBANO OXUZATH B CBABU C NpeHeOpexeHUeu
KpaepuM 5fdexToM, pacueTHOE 3HAUEHUE MOWHOCTY JOSH BHme M3MEDEeH-
HOJY MOWHOCTY Z03H, YUET MHOTOKPATHOT'O pacCedHWd M0 MEIOLy aHaid-
THUECKOTO TNpejCTaBieRus HaKTOPOB HaXONNeHUA JaeT COfBWAE DACYXOXNE -
HHMe C DKCUepuMedToM u jocTuraeT 40 - 45% Takke B CTOPOHY 3aBHUEHUA
pacueTHO MOMHOCTY LO3H.

1 Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7
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B ravecrse WANDMTDILMY HA PUC. O NPUBELEHH KDUBHE paclpule-
NCHUST MOWHOCTH HOS3H B pajiaJbHOM HanpaBAeHuU B IJIOCKOCTH LEHTPA b~
HOI'O CeueHus XAA UMIMHIPUUECKOTO WCTOuHUKa Iuamerpod I00 cu u
BucoToll I00 cM C yAenpHO} aKTUBHOCTBHI PacTBOpa Q=0,0015 uxppu/
ou®, Ha aron PUCYHKe [0 0CH OPIYHAT OT/NO0XEHa BeauyuHa MOUWHOCTHU
034 B MAKDODEHTTeHaX B CeKYHAY IO OCH asCcuucc — OTHOCUTENbHOE
paccTosdrne P’ = , T'Xe © - paccrosaume or ocu HuIMHIPa IO
3aJlaHHOl TOYKN. BepxHAs KpuBas - pacuerHas ( MHOT0XpaTHOe pacces-
HMe YUTEHO Mo TramMa-MeTrony), HUEHAS - DKcNepuMeHTanbHas . Kax Bug-
HO U3 DUCYHKE, DACXOEAEHAE DacCUETHHX BE/UUYUH MOWHOCTM JHO3H ¥ u3Me-
PEHHHX BCEX OTHOCUTENbHHX PAcCTOsHUH He mpeBumaeT 20%,

3aknronue HuUue

B HacToAme# padoTe uccenoBAHO MojNe raMMa-u3NyyeHud BHYTDU
¥ BHE NPOTAXCHHHX WCTOYHUKOB, lI[pM BTOM peueHue 3ajzauyy O ravMa-us-
TyueHun BHYTPU CeckoHeuHoi cpexd ( pasgen I) ocHOBHBAETCS Ha
3akoHe nyuesoro passosecud ( "rauma-merox"). B pasgene II omuch-—
BANTCA HEKOTOpDHE M3 BO3MOXHHX aCNeKTOB NDUMEHEHUA raMma-Meroia.

Jajaya 0 BHXOIe raMMa—-u3NyueHuUs U3 MNPOTAXEHHNX LUIMHIpUYE-
cknx ucrounukoB ( pasmen ll ) pemeHa C YUeTOM FEOMETPUM ¥ CauMo —
nornomesud B odmew cnydae, T.e. HAQ I[IPOM3BONBHOM PACCTOAHUK OT
Topua # O0Gpasyomeil nuavuHipa. Ind yuyeTra MHOTOKPATHOTO Paccednnd
npegnaraeTcs MeTOI, OCHOBAHHH] Ha 3auMeHe mapaMeTpa wQ B
TaGnMLax CamomorioucHuA Ha  § R . CpaBHeHye BHUNCJIIEHHHX 3HA-
YGHUH MOMHOCTY NO3W C WU3MEPEHHHMU 3HAuUeHuUAMM, MOJNYUEeHHHMN B 3KClEe-
puMeHTax C GONbWUMKM LUAMHIPUYECKUMY MUCTOUHY KAMU, 3aM0JIHEeHHHMN BOJ-
HHMY pacTBOPaMu conei 006 y WINOCTpHUPYyET BOBMOEHOCTH MCTO/Nb30BA -
HUf DTOTO MeToZa I/NA yuera MHOTOKDATHOrO paccedAHud.

lpefcTaBneHHNe B HacToAmed! pacdore pe3ynbTaTH UOTYT OHTH
HCTIOMB30BAHH [IPU DelleHUY DAZA ODpaKTUUEeCKUX 3alJad, CBASAHHHX C
oTpeLeNeHueM raMMa-u3/NyuyeHua BHYTDPYU ¥ BHE MDOTAXEHHHX WCTOYHU-
KOB.

F
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[Ipunoxenue

Padouue radnuuny Ias pacueTa BHUXOla raMMa-u3nydeHud
V3 LUIUHIPpUUYECKUX WUCTOYHUKOB

B radn. I-4 npuverens smuuemus By ( &, p, wR ),
BXOLfWMe B (GOPMYNY Dacuera MOWHOCTH LO3H OT LU/AMHLDAUECKOTO
HCTOUHVKA B DAIuanbHOM HANpaBAeHW B TMAOCKOCTH €T0 0CHOBAHUA
(cu. puc.2 ):

Py = 2K, QR B, k,p,uR).

FauMa—-1IoCTOAHHAS HKaHHOTO U30TOlNa B

MRP.CMZ .

CeX . MKDpH ?

yReIbHAS AKTUBHOCTh B Moold -
cu
R panuy c MUAMHIPA B CM,
B radn. 5-8 npupeneeuy 3HaueHUd an(k,{)ﬁ}bﬂD s BX0ZLAuue

B (OpMYyNy pacuera MOWHOCTM ZO3W OT LUIUHIDUYECKOTO UCTOYHUKA B
TOYKAX Ha mpoxonxeHuu ero ock ( cu. puc.3 ):

Pr=23K0R B &,p, 1R «

B radn., 9 -I0 mnpuseneud 3HayeHUd By ( 4<,{D, }b‘? ),
BXOJZAlMe B QOPMYNYy pacuyera MOLHOCTU LOB3W OT LUAUHIPUYECKOTO WCTOY-
HUK& B TOUKAX Ha NpO JONEeHUM oo6pasyvmeil uwunuxnzpa ( cM. puc. 4)

L =2K_QR-B_(kp, 4R).

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7




™~
o
Al
o
o
AN
Al
o
o
~
o
o
o
14
<
o
(o2}
o
<
[s0]
s8]
o
a
o
<
(@]
()]
A
~
[s.0]
o
S~
[o2]
o
o
N
| O
(2]
(3]
Qo
[0}
o
—
O
L
©
O
>
O
—
ol
Q]
<

g-0I"618%6
#0I°470°%
1 g-0I"%28°I
S ,-0I'8%9°I
QPR o rad=
2-0I292°9

0L 748" I
5-01°429°G
0-01°487°2
5-0I°88I°‘Z
7-0I°68Gy
--0I"720°8

5-0I"649¢T
7~01°8489
e-0I'II0‘e
7-0I°809°2
5-0I°267%°G
5-0L" 4776

7~01°902‘¢e
e-0I°7Ie‘I
g-0I'289°¢
5-0I'629°%
5-01°8746
1-01°089°1

7-01°076°S
e-0I°62%¢2
5-01°020°1
>-0I'706° 4
1-01°789°1
1-0I'269°2

0-0I°460°I
g-0I° 0777
7-01°288°1
7-0I°Iee‘I
1-01° 7492
1-0I°928‘%

-0I°887%°T
c-0I°864°g
7-0I°1Le°2
1-017949°1
7-0I"I2e‘e
1-0I"v2e’g

GI

0I

0°‘s

0y

0‘z

8°0

740

I =nruge],

(ym ‘A9 tg smmeneng -geq

pproved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7



™~
o
Al
o
o
AN
Al
o
o
~
o
o
o
14
<
o
(o2}
o
<
[s0]
s8]
o
a
o
<
(@]
()]
A
~
[s.0]
o
S~
[o2]
o
o
N
[0
(2]
(3]
Qo
[0}
o
—
O
L
©
o
>
O
—
[eR
[oX
<

5-01-296°1
5-01-290°8
c-0I-€85°¢
5014082
,-0I-916°%
NuoH.mmm.u

#01-794°2
g-0I°02I°I
m-oH.wa.¢
»-01-904°8
5 01-196°9
-0I'700°I

50I-668°¢e
0-0I-698°I
¢-0I-0I6°G
2-01-22%°7
5-01-098°4
-01-64T°T

5-01°60%‘9
¢-0I-8I9‘I
2-01°90I‘I
N-OH.H@m“u
1-01-2%7°1
1-01-001°2

c-0I-98I°I
o-0I°2€8°7
»-01-800°2
1-01-I68°1
1-01-1%5°2
1-01-604°g

-0I-I61°2
011688
5-0L-719°¢
1-01°607°2
1-01°488°%
1-0I-967°9

_0I-748°2
>-01-96I°I
»-01-G89°7
7-01-G90°€
1-01-846°G
-01-861°8

GI

0I

0‘s

0‘y

0‘2

‘0

2 ©huroe]

(ym ‘d“¥) 'g eumeneng

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7



Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7

- 26 -

. ¢ r ¢ . ¢ . ¢ . ¢ . ¢ . ¢ $
70176662 | - 0I-0II‘% #01-G20°G |._0I-€66‘6 g-01-844°T | o 0I-e82°¢ c-01-90e¢y 00z
e-0I-102°T e-0I-049°I e-0I-I70°2 -0I-106°¢ 0-0I-€02°4 5011281 N;OH.mNB.H 0°01
m-OH.@NN“m m-OH.mOH.u 0-01-909°8 N-oH.mH@.H 7-01-966°2 5-01°90e‘s 0-0I-7689 0¢s
»-0I-8I6‘¢ N-OH.m0m“¢ e-0I-887%‘G 5-01-946°6 1-01-284°1 1-0I-7Is‘¢e 1-01-80I‘% 0¢z
7-01-G45g N.oH.mNm.b »-0I-884°8 H|OH.¢mw.H H-oH.mum.N 1-0I-08°s 1-01-286°9 G'1
¢ . ¢ . ¢ . ¢ . ¢ . ¢ . ¢ &
2-01-749°8 | [ 0I-440°T 1-01-462°T | 0I-0%2¢2 1-0I-840°% 1-0I-65%°4 1-01-6S4%6 | §2°1
d
0¢GI 001 0‘s 0‘y 0z 80 70
| oL\
3 ¢ H [} n
CUR %) *Q EMEORERG °gfy = )
g ehuroey

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7




™~
o
Al
o
o
AN
Al
o
o
~
o
o
o
14
<
o
(o2}
o
<
[s0]
s8]
o
a
o
<
(@]
()]
A
~
[s.0]
o
S~
[o2]
o
o
N
[0
(2]
(3]
Qo
[0}
o
—
O
L
©
o
>
O
—
[eR
[oX
<

-01-628°G
-01:%26°2
m'OH.moN.m
N|OH.@>¢.«
014629
4-01-092"6

ks

0I-IGI‘8
-01-622‘€
N.OH.«dN,H
0I:814%S
0I-660°‘8
0I-28I°1

N.l
N-I
Hl

018966
c-01-076°€
5-01-706°I
N.OH.omu.m
N-OH.@N@.@
HnoH.NHm.H

muOH.Nom.H
m-OH.bmm.m
N-OH.@N@.N
01-822°1
0I-984°1
0I-GI8‘2

H.
HI-
Hll

muoH.uNm.m
5-01+G66°1
NuOH.uom.m
0I-042°2
0I-6%e‘E
01-462°F

H.
Hll
H.l

¢-01-025°9
NlOH.m@m.N
N‘OH.ﬁwm.m
H;OH.on.¢
-01-€67'9
1-01-2407%°8

m|OH.wmm.m
01-99%°‘¢c
01-862°I
0I-%34°G
0I-6e8°8

GGI‘I

N,
-
-
-

0¢sI

0‘oI

0‘2

380

$°0

§ ©eunroej

Aai aQ.vJ Hm BMHShBHE  0°E

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7




™~
o
Al
o
o
AN
Al
o
o
~
o
o
o
14
<
o
(o2}
o
<
[s0]
s8]
O
a
o
<
(@]
()]
A
~
[s.0]
o
S~
[o2]
o
o
N
[0
(2]
(3]
Qo
[0}
o
—
O
L
©
o
>
O
—
[eR
[oX
<

w.OH.m@w“H
~0I-7cs's
m-oH.oom“m
muoH.umu,M
JlOH.C?Mnm
(4

~ .k
NIOH-CUH m

--0I-841°2
»-0I-2Ie‘I
201668y
--01489°2
--0I-86I‘G
--01-796*4

5-01'849°2
e-0I-II9‘I
¢-01-216°G
- 0I-142°C
»-0I-€78°9
-01-874°6

5~01°€89°%
o-01-€64°2
_0I-910°I
5-01-045°G
7-01-I01°1
101474 T

5-01-9I8°9
¢-0I-€%0 ¥
»-01°6G7°1
5-01:760°8
1-01°€29°1
1-01-€692

7-01-198°8
e-01-882°S
»-01-G38°T
1-0I-8%0°I
-0I-€61°2
1-01-%24'e

501+ 7446
o-01'974%G
»-0I-990°2
7-01491°1
1-0I-488°2
7-01-102°7

0‘G1

0‘g

o'y

0z

(ym ‘d') mm_ BUHBhEHE

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7



3 =
z 2
g 3
3 .1 6%° < JBTS . ¢ Yr L ) ‘ .y . ‘ I’ S
2 3-01-467° 1| 3 01 L61°2 | 501 6242 #.oH L4276 501 ¥91°6 m|OH IS A m|0H 034°T 0°6G1 =
& 3~01-860°6 0-01-928°1 e-01:079°I -0I+7II°¢| ¢ 01-21°¢ g-01-972°8| o _0I-¥84°6| 0°9 &
= [m)]
_ b . ¢ . ¢ . ¢ . ¢ 5008 . ¢ ¢ o
3 | c-01-99¢g| ¢ 014887 | ¢ 01-600°9| , OI-FII'I) , 0166871} ,0I'¥E8" 2| » 0I"G¥E'C 0°s 2
e ¥ ,_OI-€76°T| , 01-284°2 | ,-0I'6I8‘E| , 0I'G¥6‘G| ,.0I-86G°6 | .0I-627"1 7-01:249°1| 0°I >
28] i Ay
S --01-€86°€| , 0I-44E‘G | 5 0I-26%°9 [-0I-09I‘I| [ 0I-088°I| ; OI-¥I8°2| 1 0T-00€"€ G‘o 8
& __0I-€89°9| ._0I-218°8 | _0OI-2%0°I| . 0I-€%8°I| [ OI-¥50°€| ;0I'689°%| [ 0I:096°G| 20 S
2 g 2 I I I I I &
3 K
(o} [
- 0‘sI 0‘0I 0‘s 0y 02 8‘0 70 » 8
< m m
Ul ‘g .v@ ~g smHeneHG  0°I =)

9 ennuoe]




™~
o
Al
o
o
AN
Al
o
o
~
o
o
o
14
<
o
(o2}
o
<
[s0]
s8]
o
a
o
<
(@]
()]
A
~
[s.0]
o
S~
[o2]
o
o
N
[0
(2]
(3]
Qo
[0}
o
—
O
L
©
o
>
O
—
[eR
[oX
<

G0~
~

TR0

- ¢ ¢ a -

5-01-218°2 | 5 0I-169°2] . 01-820°¢ TS.mNim_ g-01°680°I | . 0I-2%e‘7 e-0I-7%€e | 0°sI
a T -

¢-0I-72%°1 m|9.m$f m-oH.@mw.H mroH.me.m m-oH.mom.m N-S.mmHJ 5-01°424°T | 0°9
e-0I-97%‘S mnoH.mS,@ muoﬁﬁ&.o NuoH.@ﬂ.H m..oHéNo“N NrOH.wa.m N-OH.mHm«m o‘sg

.Quct -, ¢ x
»-01-826%¢ | ,_0I-s6L'e N.S.ONHJ N;oH.mmN.@ 1-0I LI0T H-S.@ﬁ; H-S.SN“N 0°1

L ] “ .
g-01+421'8 | ; 0I-615°8) , 0I-080°6| [.0I-942°T| ;0I-466‘I| -_OI-792°€ -01+%6I7 | ¢‘o

- [4 4 ’
7-0I-0%9°1 HuoH.%m“H 1-01-9%4°T H-OH.SN,N H-OH.mmm.m HuoH.Hmm.m HlOH.N.mN.,@ 20
0¢g1 001 0¢g 0‘y 0z ¢ ¢ d
80 70
yry
(yrl ‘d'%) *Q runeneng o=
/, TOuroeq,

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7




00904R000100120010-7

Approved For Release 2009/08/19 : CIA-RDP88

¢ ¢ . ¢ . ¢ . ¢ . ¢ . ¢ ‘
uv|ou?mmK € TOH.mwb € uq.\noH 066" ¢ TOH GIL G m|oH LY0° 1 m..OH 14872 m..OH 926" € 0°G6I
¢ . ‘ . [ . ¢ . ¢ . ¢ . ¢ 4
g-01-482°2 |- _0I-7€€°2 e-01-20%°¢ | o.0I-20%°¢ | o OI-I96°G| ,.0I 9%2‘1| ,.0I-0%6°I| 0°9
g-01 -264°8 g-OI- ov6¢s g-O0I" 9zz%6 5-0I" 6621 >-0T -260¢2 >-O0I- 9e6és 5-OI" v6Lc| 0Ofg
¢ ¢ . ¢ . ¢ . ¢ . ¢ . 6 ¢
NuoH.omm. G NnoH.me G NlOH €E6° 5 N:OH i2VAWA HuoH 6G0" I HlOH 29471 HnOH 68" 2 0°1
H-oH.N«m.H H-oH.mﬁmnH H.oH.m@m.H H-OH.m@m.H H-OH.N@H.N H.OH.N@m,m H-OH.NHm,ﬁ G0
‘ i) 6 [ . ‘ ‘ . ¢ . ¢ . 6 ¢
H..oH.ONN. 2 H..oH.bN\.. 2 H..OH.ﬁb 2 HlOH 010" ¢ H..oH €68 ¢ H..OH 2.9° 6 H..oH 14074 20
d
0‘sI 001 0°s 0y 02 8‘0 30 »
{
(3 ‘d ) *g vuneneng G =14
Q ©ehnHige],

RS &

Approved For Release 2009/08/19 CIA-RDP88-00904R000100120010-7




= g
S 3
g y-01-746%7 |; 0I-e84°9| , 0I-6e‘8 | . 0I-89%°1 g-0I*08I‘2 | o 0I-144°2| ¢ OI-¥%0°e| 0°GI B
S <
S g-01'069° o OT-146°C) o 01'188°% | o 016878 | , OT-662°T | , 01-209°T| , 0I-094°T | 0°g 2
o o
v g-01°2€1"6 |, OI-I¥E‘I) , 0I-G%9°I| , 0I-%58‘2 2-0I-9SI'% | , 0I-02%‘G| , 0I-596°G| 0‘e 5
K & 2-01+479%e |- OI-see’s| , 0I-Iss¢9 ;-0I°861°1 | [ OI-€E4‘I | [_0I-0%e‘Z 7-01-019°2| 0°1 B
2 0 S
© , 2-01-€98°G |, 0I-916°8 1-0I°9%0°I | ;_0I-%88°I 1-0I-126°2 | [_0I'8L0‘% 1-0I:€29°%| 60 S
S ., P
B 2-01+602°8 |, 0I-08I'T[ [ 0I-6I71 | ,_01-866°2 -OT-26I%% | [ OI-%61°9| [ 01-431'4| 2% 8
o i
¢ 3 &
& 0cT 0ol 0‘g 0y 0 840 70 8
3 an 5
g <
< "
A&q*.a.xw.w@ BMRShEHG  GfO= )

6 BOHEQR]




Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7

¢.OH.mu@.¢ «cOH.mmw,@ ﬁ.oH.mHm.m m,oH.mﬂo.H m-OH.m@w.m m-oH.on.« m|0H.me.m 0‘sI
g-01+6542 m-oH.mHo.¢ m;OH.mmm.¢ m-oH.mww.m NloH.uHm.H N-oH.HNm.N N-ou.mmm.m 0¢9
m-OH.OHﬁam N-OH.umm“H N-oH.ouo.H N-OH.BNH.m N-oH.mwN.m N-oH.wwH.m N-oH.Hou.m 0's
7-01¥16%) ; 01:99%'G | , 01-499‘9| 1 0I-282°1| [.0I-880°2 | L_0I-Goz‘e 1-0I-806°¢ | 0°1
7-01-GE4*9 2-01-€800°6 | 1 0I-¥80°I HIOH.@wm.H H.OH.«Oﬁ.m HnoH.mmﬁ.m H.oH;mmm,m G0
. ¢ . ¢ . ¢ . ¢ : . ¢ ¢ . ¢ ¢
1-0I-690°1| [ 0I-2ee‘I 7-0I+666°I | ; 0I-094°2| ;_0I-964°% 1-0I1-%46°L| 1 0I-668%6 | 2°0
&
0fcI o‘o1 0‘s 0y 0z 8‘0 70 "
AQS\ ‘d Q: .M_.m_ BEMHOhBHE 0T = %1

0I ®emuroey

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7




Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7
-34-

Puc.1. Brixor u
Pue.1. X SJIYy4YEeHUA us Hen -
omero UuaHnpa oriona

S Pue .2, Sﬁgfgpﬁaﬁﬁfy?gpmu B caMormoriore.-
MEpa K. =JEHUY oOpasywwedt -

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7



Approved For Release 2009/08/2_595_CIA-RDP88-00904R000100120010-7

Al

Prc.3. dfaxropu reomerpun u
CaMOIIOrIONeHUS B TOPILIOBOM
Halpa Ble HUU LUJVHEIpa

Puc.4. QaKTOpH reoMeTpun u
cauoiorione ud B Ha-
ngasneﬂnn [IPONONELHIA A
oOpasywyell QuInHIpa

Approve For Release 2009/08/19 : CIA-RDP88-00904R0007100120010-7



Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7
3
-36-

500 Frrnienmzenfeen ..

_5p’%

Puc.5. Buxof usiayuenus us UAAMHIpE B
aluabHOM Hallpa BJIeHUuu.
epXHAS KpUBafi- DUCUeTHad,

HUXHAA- 3KCHePUME HT &b HuR

@

} Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120010-7



